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-~ Review Agenda

e ESD Overview Bo Bodvarsson

 Hydrology & Reservoir
Dynamics (HRD) Overview Chin-Fu Tsang

« Scientific Presentations Principal Investigators
 Poster Session Principal Investigators
 Laboratory Tours Principal Investigators
 EXxecutive Session Review Committee

EARTH SCIENCES DIVISION

2002 DIRECTOR'S REVIEW




-~ Scopeofthe Review

Scientific Quality

- This year’s review will focus on the Hydrology and
Reservoir Dynamics (HRD) Department. (The HRD

Department comprises ~30% of the Earth Sciences
Division.)

Effectiveness of Division Management

Division Responsiveness to DOE Needs

Ability to Assess and Act on New Opportunities
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ESD and Lab Management Structure

ESD Mission and Purpose
ESD Staffing and Budget
Our Work

Securing Our Future

Enhancing Our Staff/Capabilities
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- Berkeley Lab Organizational a
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-~ ESD ORGANIZATION

Professional Staff Earth Sciences Division Director

Committee
Yvonne Tsang Deputy Director, vacant

Gudmundur (Bo) Bodvarsson

Technical Support Department
Yvonne Tsang

Division Staff and Administration
Linda Wuy

EH&S, Space and Facilities Coord.
Norman Goldstein

Scientific Programs

Nuclear Waste Resource Departments

Bo Bodvarsson (acting) . . : :
Deputy, Yvonne Tsang Hydrogeology Geophysics || Geochemistry MICI‘ObI.al Ecology
and and Don DePaolo || and Environmental
Energy Resources Reser\.mir Dynamics Georpecha_nics Engineering
Chin-Fu Tsang Ernie Majer Terry Hazen
Larry Myer

Environmental
Remediation
Technology
Terry Hazen

Fundamental
and Exploratory
Research
Ernie Majer

Climate Change
and
Carbon Management
Margaret Torn
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rogeology Reservoir Dynamics Dept.

Chin-Fu Tang
Head

Contaminant Hydrology | Fracture / Stochastic Hydrology | Flow & Transport Modeling | Unsaturated Zone Hydrology | Reservoir Engineering
George Moridis Yvonne Tsang Karsten Pruess Curt Oldenburg Tad Patzek
Iraj Javandel Joe Wang
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* To create new knowledge and understanding of earth
sciences in order to provide effective solutions with
significant impact to energy and environmental problems of
national and global importance

* To continually strive for improvements in safety, the quality
of science and employee work satisfaction
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~ ESD STAFFING AND BUDGET
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© ESD Staffing - 2

Faculty Scientists: 26
Administrative &

Technical
Support: 32

e

Research Associates &
Technicians: 28

Graduate

Students: 28
_ Undergraduate
Others: 2 Students: 6 Post Doctoral

Fellows: 9

Scientists & Engineers: 77
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ing By Departments =

Microbial Ecology &
Technical & Administrative:32 Environmental Engineering: 11

N

4

Geochemistry: 56

Hydrogeology & Geophysics & Geomechanics: 44
Reservoir Dynamics: 65
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Climate Change &
Carbon Management:
$4.7M

Nuclear Waste: $11M

Energy
Resources:
$5.7M

Fundamental & Exploratory Research: Environmental Remediation
$4.1M Technology: $4.5M

EARTH SCIENCES DIVISION

2002 DIRECTOR'S REVIEW




-~ ESDBudget FYOOto FYo2
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udget

45000
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Fiscal Years
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gEE yyéer

~__ Geo

Laboratory and Theoretical
Studies

 Field and Data Acquisition

 Modeling/Inversion

 Processing, Integration, and
Interpretation
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~ Energy Resources
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 Ocean Biogeochemical Processes

Group
—to bridge the space-time gap in ocean
carbon cycle observations -

funding NOPP/NOAA/NASA/DOE

 Ocean Carbon Sequestration

Research for DOE

—now in progress south of New
Zealand T

—to understand where the carbon goeq "+ '¥

in the southern ocean

fertilization experiment

—trace metal/carbon cycle

First SeaWiFS image of SOFEX area February 6 2002

km distance - and 3 weeks.

dynamics 548
* Instrument Development SOLO-
Robots Carbon Explorers 558

—6 new systems deployed in both
northern and southern oceans

565 e ol Ll W
174W  172W  170W

Image courtesy of SOFEX and SeaWiFS

SOL0O2104 followed the Fe fertilized water over 200
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CA Water Resources Research and
Applications Center

- Seasonal climate predictions for use
by the Water and Agriculture Sectors.
Information system for monitoring
water quality

- Transfer of applications research to
local, state government agencies

National Energy Resources Super
Computer (NERSC)

e Coupling of land surface and
atmospheric regional models using
NERSC

 Investigate trending variables for
climate records and climate change
assessment
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~ The Advanced Light Source

 Real-time changes in cell and
sediment using synchrotron
FTIR/Hoi-Ying Holman

 Has been used to show the
relationship between humics
and pyrene bioavailability in
surface soils

 Has been used to demonstrate
human risk to Polynuclear
Aromatic Hydrocarbons (PAHS)
at petroleum contaminated sites
by directly detecting changes in
human cells
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- Environmental Remediation Technology

® |njection of air into solid waste
landfills has been shown to increase
the biodegradation rate by nearly
forty times

® The increased biodegradation rate
has increased subsidence and
decreased odors and cleaned up the
leachate and stopped methane
production (greenhouse gas)

®* These findings both in the laboratory
and the field have demonstrated how
landfills can be stabilized in less than
2-3 years instead of the 30 year
expectation that we have now

®* Developing a coupled biological,
chemical, hydrological model to
investigate landfill processes
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-~ Quality Assurance (QA)

 An important part of the
OCRWM research is
devoted to rigorous QA
practices

« Agroup of ~15
professionals comprise our
QA team

 Expert range from software
QA, data QA, procedure
development and training
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- ESD Researchers Collaborate with Universities
- and Laboratories Across the United States

» PNNL

« Boise State Univ. Univ. of Wisconsin & Columbia Uniy. fruokhaven
+* A
* INEEL Univ. of Chicago Cornell Unﬂ o RUthI'S Univ.

SR Princeton Univ.
usgs UCB LBNL = |INR : Argonne Virginia Tech. #* . .
(Menlo Park, CA) 2 UCD UE'V' of Utah Oﬁn State USGS 0ld DomlnAl)on Univ.

Stanford Univ.* LLNL Colorado School of Mines Purdue Unive Univ. (Reston, YA)

» UCR

x Clemson Univ. »

*
Univ. of Hawaii *  Sandia

- .
UCSB Univ. of Arizona  LANL Jackson State Univ.

* Savannah*River
Texas A&M

Univ. of Puerto Rico
*

- /\_‘
ﬂ'fﬂ'ﬂ‘rfq Ul
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-~ Securing Our Future

e Develop new major
programs in

—Water Cycle

—Center for Deep
Underground Science

—Regional Carbon
Sequestration Center

—Anti-terrorism Science

—Vadose Zone

—Long-term Stewardship
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-~ Securing Our Future:

-~ Water Cycle Initiative

FLOODS, DROUGHTS, AND
WATER SUPPLY ARE OF
GROWING CONCERN TO

SOCI ETY Advection Advection
* Goal is to improve predictions of
regional water cycle variability Condensation
- Water Cycle Simulation System Precipitation

Regional Testbeds

Fundamental Research on Water h =
Cycle Processes  Runo N7

Evaporation l i - f ‘ Vs
Enhanced Observational _ ', ff - ' iniltration
Technologies and Networks D —o ) Recharge

Evapotranspiration

and

LBNL co-chaired research
strategy
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- Center for Deep Underground Science

e Homestake Mine in South
Dakota was proposed for
conversion into a nuclear
science — earth science
national lab

« LBNL led the geosciences
aspect of a workshop held in
October; summary in
December AGU Fall meeting

« Multi-level tracer testing,
geomicrobiology, and cosmic
ray imaging are among many
studies benefited from the
access to great depth and
extensive areal drift coverage
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-~ Securing Our Future:

- Regional Carbon Sequestration Center
« LBNL taking leadership rolein —
establishing Center r:rr\rrl ‘{ﬁ
 Facilitate technology
_

development and public outreach i
for geologic sequestration of CO2 | m;“i

s
e

i |

o Partnership of national
laboratories, academia, energy
producers and users, and state
and local government

* Provide region-specific scientific
data and options to ensure long-
term safety of CO2 sequestration
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-~ Securing Our Future:

Scientific Self Assessment =

* Identification of global scientific target areas

 Evaluation of critical mass in core areas
o Strategic hires

e Strategic studies funded by Programs (supplementing
LDRDs and mini-grants)

o Strategic partnerships with other organizations of scientific
excellence

« Host important international conferences/workshops

 Develop new scientific insights into important publications
In Science and Nature
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Zero tolerance for EH&S deficiencies - every EH&S
occurrence is reviewed by Division Director

Every employee of Earth Sciences has specific goals tied to
the overall mission of the Division

Management is committed to mentoring and training our
future leaders

We are providing our expertise and experience in critical
areas such as:

- English verbal skills
- Proposal and technical paper writing

- Effective communication/interaction with DOE and other sponsors
and customers

- Time management
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-~ Enhancing Our Staff -

Communication Skills

* A significant portion of our | R
staff speaks English as a e _
second language | - |-

e Verbal communication skills | -
are essential for internal and| -
external communication

 We are obligated to enhance
this skill in order to prepare |
employees effectively for
future leadership positions
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We are committed to
mentoring the next
generation of leadership in
the ESD

Clear career paths through
Group Leader and Program
Leader roles

Supervisors as career
coaches in working
effectively with DOE, other
sponsors and customers

Leaders responsible for the
management of our Division
Mini-Grant Program
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-~ Criteriator Report Content

« The report needs to be more N
- % Lawronce tional Laborato
comprehensive than those i ik
. . Earth Sciences Division Review Committos
done in previous years

COMMITTEE REPORT
March 1-2, 2001

* More justification needs to
be prOVided for ratings Tha Commiftas wan charged 10 avilune

= e qualty of the Chswsion's sciantif; programs,

(outstanding, excellent, etc.) £ 1 Do eonianas o oo Erergy s

= b Division's overall abifity i0 assews rew opporfunities and ok
advariage of fhem

The Commilbes primarily roviesed e Geophysics and Geomechanics

 We appreciate your e S S o
participation in this Peer e o

- I Suvmy Groen, Chair 1+ Chamman-CED | Terma Tk
eV I eW H John Bookor | Geophysics Depariment | Lnkaralty of Veshimgion
ey Harris | Departmsm o Geopihysics [ Sieedednd Uniremrsity
Joan-Bormard Minstor | Senpps insthirsite of Cossnagragtvg
Misac Habighinn [ Depersnent of Geophysice | Golirare Sufe) ol s
John Chseen | Conoop, . inc
Muartanmy Walck | Deparsmont be, Geoscencn | Eanda Malinnd Lsbormtioy

rﬂfsrﬁ1rnrmﬂmﬂﬁmmlltqlml rur 1N P o Al
Earm ".v T |.'r e, eyt Iitr.:\-' yoicE  and  [Roomarsanic
Cepartimest  Fmsh Do 11|Irw' mmben hisd s foor oesindge of tho Eart
. ¥ W | i, WF | i -.--J-.. L G [T |
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- E RGANIZATION

Professional Staff Earth Sciences Division Director

Committee
Yvonne Tsang Deputy Director, vacant

Gudmundur (Bo) Bodyvarsson

Technical Support Department
Yvonne Tsang

Division Staff and Administration
Linda Wuy

EH&S, Space and Facilities Coord.
Norman Goldstein

Nuclear Waste Resource Departments

Bo Bodvarsson (acting) . : - -
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